March 30, 2005
	Topic
	Issue/Question
	Lead Responsibility
	Due Date

	Dimensional control plan
	We need a comprehensive plan for providing dimensional control in manufacturing the modular coils.  We did not have such a plan for the TRC and we did not meet our dimensional control objectives.  The plan needs to address issues such as:
a. Dimensional characterization of winding surface.  MTM is measuring the winding surface on a grid that is likely too coarse to be used as the basis for dimensional control.  Is 3D Scanco going to do measurements on the winding surfaces?  Are we going to get the data? A Pro/E model?

b. Trial winding.  Are we going to do a trial winding for each coil type to determine where to pre-set the lateral stops to get the height right and to determine where we might need to put shims behind the cladding to control the lateral current center?
c. Extra turn.  We appear to be heading down the road of adding an extra turn to every winding pack rather than adding shims as originally planned.  Is this the plan? Why are we sure it will work?
d. Location of current center.  How are we going to determine the lateral and vertical location of the current center after winding?  After applying the ground wrap, chill plates, and bag mold?  After VPI?
e. Use of magnetic measurements.  How and when will we decide on whether to use magnetic measurements to better characterize the location of the current center?
	Stratton to coordinate development and documentation of the plan
	4/22/05

	Minimizing measurement errors
	The TRC has been a learning experience in metrology.  There are many lingering concerns including:

f. How to align the part on each setup to maximize the repeatability of the measurements.  HSX used a 1-2-3 alignment method that appears to have produced better results.

g. How to detect spurious measurements

h. How many monuments are needed, where they should be located, and what are the best types
i. What calibration procedures should be followed to ensure that our measurement tools (not just the Romer arm) are providing accurate results

What are we doing to minimize our measurement errors?  What are our plans to do error analyses to quantitatively understand our measurement limitations and opportunities for improvement?
	Raftopoulos
	4/22/05

	Update design based on the TRC experience
	There have been a multitude of design changes that have been incorporated into the TRC.  Not all of these changes have been seen or agreed to by ORNL.  It is imperative that we fold what we learned from fabricating the TRC into the design of the production coils.  Fogarty has been working to “reconstitute” the TRC design and incorporate in the design of the production coils those changes which facilitate fabrication without impacting performance or introducing additional technical risk.  

Unresolved issues which came up at the 02 February WBS 1 telecon include…

j. Ground wrap/VPI boundary around leads extending from lead block and structural restraint

k. Adding ground insulation (Kapton) to conductor coming out of the winding pack.  Issues include [1] bend then insulate versus insulate then bend; [2] whether a relief is needed in the winding form in this areas to keep the winding from bowing up; and [3] providing a larger bend radius or bigger grooves to accommodate conductor swelling; and [4] where we need to start adding the ground wrap (before the bend or coming out of the bend). Note that this issue is related to the issue of dimensional control in the lead area previously discussed.

l. Use of Glidcop (or alternate alloy) lugs which do not soften when brazing takes place nearby

m. Overlap of ground insulation on winding pack.
n. Topology of ground wrap and VPI boundary in lead area.
o. Paring down the 2” lead block extension to something that can be accommodated in the stellarator core.  (See note below on additional bench tests.)
	Fogarty
	4/15/05



	Lead area design issues
	On Side B of the TRC, we had serious problems in the lead area.  Reference Pro/E surfaces used for measuring had a uniform offset, neglecting the layer-to-layer transition in the lead area.  The conductor is wrapped in Kapton and severely bent before leaving the winding pack on the first layer.  This resulted in the conductor being higher than space allowed in the lead area.  This could not be accommodated simply by squashing the conductor.  On Side A, there appears to have been more room provided for the conductor to flatten out, so the vertical bulge in the lead area was less pronounced.
We had no Pro/E surfaces in the lead area to measure against on the TRC so we basically ignored all the data in the region.

Completing the TRC was a struggle in the lead area, perhaps due to the fact that it was design to accommodate one less turn than we wound up with.

Question that remain include the following:

p. What Pro/E surface are we going to measure against in the lead area, especially where layer-to-layer transitions are occurring?
q. Are any additional accommodations in the lead block area in order to accommodate the extra turn?
	Williamson to resolve for first Type C design review
	4/22/05

	Additional bench tests
	It appears that additional bench tests are in order for developing a detailed winding procedure that meets dimensional control requirements.  Specific question include:

r. What is the compression of the ground wrap and cladding/chill plates under nominal winding pressure?  What is the nominal tolerance on the compressed cladding/chill plates and ground wrap?
s. How much does the bag mold compress?
t. How much does a turn, with insulation compress under nominal winding pressure?
u. How tight a bend can we put in the conductor near the brazed lugs?  The outcome of these tests should help resolve the 2” lead block extension issue.
	Raftopoulos to conduct needed bench tests
	4/15/05

	Clamp pressure
	What is the appropriate clamp pressure for initial winding?

Fogarty’s Side B pictures would suggest that the turns closest to the clamp compress more than the bottom layers.  This might suggest winding with less pressure to minimize the difference. Chrzanowski thought that this might be less apparent on Side A.  In regions of low curvature, the clamps had to be almost completely backed of in order to get the height to come back in tolerance.  This also argues for lower clamp pressure.

A certain minimum clamp pressure might be required to keep the winding from moving around as the coil is being rotated on the winding fixture.
	Chrzanowski to resolve
	4/15/05

	Galling of nuts
	The SS nuts galled on the TRC.  They were replaced with silicon bronze nuts.  The studs were coated with boron nitride.  Did this work satisfactorily?
	Chrzanowski to resolve
	4/8/05

	Pad design
	A number of modifications have been proposed for the pads that press against the winding pack.  These include:

v. Use pads with a compliant sheet of “rubber” underneath them to spread the load more evenly between clamps

w. Use narrower pads or chamfered pads to avoid the corners digging into the winding pack
	Chrzanowski to resolve
	4/15/05

	Other improvements
	A number of ideas have been proposed to improve the winding process.  These include:

x. Use a thin strip of adhesive between layers to keep things from shifting, reducing the required clamp pressure.

y. Always bend the conductor before applying ground wrap in the lead area to make bending easier.
	Chrzanowski to resolve
	4/15/05

	TRC instrumentation
	The window of opportunity for adding instrumentation (strain gages and thermocouples) on the surface of the cladding and tee closed without us doing anything.  We still have a window of opportunity to add strain gages and thermocouples to the winding form after the TRC is VPI’ed.  We also have an opportunity of adding flow instrumentation to the TRC.  These sensors would have to be applied as part of the final coil prep.  A schedule for finishing the TRC is provided in Table 1.  This work would be performed in the first part of May.  Between now and then, we need to [1] decide what sensors should be put where; [2] order the sensors; and [3] coordinate provisions for accommodating the sensors in the Coil Test Facility with Gettelfinger.
	Nelson
	4/8/05



	Updating procedures
	The original plan was to develop rudimentary procedures and refine them as we go.  To my knowledge, documentation of these refinements has not been happening (for legitimate reasons) but copious notes have reportedly been taken.  Chrzanowski is planning on having a post-job brief with all of the technicians after the execution of each procedure is finished.  This brief will serve as the basis for updating the procedures.  Updating the procedures needs to be coordinated with changes in the design being implemented by ORNL
	Chrzanowski
	4/15/05 for coil prep
4/29/05 for coil winding

5/1305 for VPI
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